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A Knowledge-Age Postulate
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Agenda

* Purpose of Command Control and
Information Systems (CCIS)
— Enabling Knowledge-Centric Operations.

« Towards some principles on designing CCIS
— Fusing the Cognitive and Information Space
— Command Control Knowledge System (CCKS)

* Architecture of CCKS

— Solutions Architecture: Serviced-Oriented
foundation Architecture, Sense-Maker, Process-

Maker, Collaborator
— The Mission Mate (an example)
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Results of Survey (Waddlnqton; 96):
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Role of the CCIS

* Enable Knowledge-Centric Operations.

by
* Helping commanders and soldiers make sense of
information and help him make the right
decisions.

by
* Fusing the decision-makers’ Cognitive Processes
(visualizing, reasoning, understanding, and
decision-making) with the Information Space.



CCIS-An Interface/Medium
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Berry Picking as an Information
Search Strategy

Interesting information is scattered like berries
amongst bushes

The query is continually shifting
Users may move through a variety of sources

New information may yield new ideas and new
directions

The query is not satisfied by a single, final retrieved
set, but rather by a series of selections and bits of
information found along the way

A sketch of a searcher... “moving
trhough many actions towards a
general goal of satisfactory completion
of research related to an information
need.” (Bates 89)




Waterfall Model is inflexible

Cognitive Space : Experiences
in CCIS Developments

& unable to meet ever
changing demands

A

®
A
®
B
Many things change

between pt A & B:

» Transformation
*People & Organisation Changes

New Processes

Processes

New System

The fact is...system engineering &
processes are iterative and spiraling



Levels of Abstraction and
Corresponding degrees of variability

CCIS System Imperatives

Dsg'ﬁggrof Knowledge-Centric Approach: Models Used for CCIS .
Variability Baseline Solution
People : Human Organisation : Team Architecture must
Cognitive Models Behaviour Models provide Flexibility and
Interactivity
Generic C2 Process Models
(Key to achieve Shared Mental Models) ’\ Develop Generic C2
Process Templates
Navy C2 Army C2 Air Force C2
Higher Processes Processes Processes Allow Process
Level of Composition as

Abstraction Models Traditionally Used for building CCIS necessary



Experience the Situation.in a Changing Context

More Diagnose - ls Situation
Ecll [Feature Matching] m gl Typical? (Prototype
[Story Building] or Analogue)

inference

yes

Clarify Recognition has 4 by-products

! Relevant
Expectancies
|

Plausibl Action
Cognitive Space
Recognition Primed ¢ Eveluate Action [n] BB

Decision Model (RPDM) _ y [mental Simulation!
‘
yes, but

k?
l yes

Anomaly

Implement

Course of Action




Cognitive Space — Hyperlinking is Natural

 Knowledge retrieval is associative.

— Human Associative Model (HAM),by Anderson and Bower.
— Spreading Activation Theory by Collins and Loftus

* Hypertext

Future
Warfighting
Track
(Context)

S, War Stories,
» | (N)apole?_n’s Experience
. ccupation
Information - SF;)ain Track

g
Black Hawk
Down

Transfor
3 2

Seismic
Sensor



Cognitive Space — Thinking is Structural (Gestalt Psychology)

The Analysis of the Situation / The Ops Order / The Evolving States

Sequential View simulation ume |
(reference based on “time”) attached Contingency

. Train of Thoughts
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Cognitive Space

Theory Postulate Evidence
Recognition Primed Decisions will be GIS, imagery, video
Decision Making -)— based on situation + etc. are key to
Model (RPDM) understanding. decision making
Seeing is important
Spreading Concepts, ideas & Success of
Activation Theory knowledge are linked Hyperlinking in WWW
Gestalt Psychology Understanding is Success of apps like
— Thinking is + achieved by active Power-Point & Excel
structural construction of
knowledge

Knowledge + Knowledge is created We cannot do without
Networking through networks of email, chat,
knowledge telephones



What are the basic features that a CCIS should
provide? (Baseline Solutions Architecture)

Human Cognitive Search for Information
to fill info gaps
and Team Processes gap Construct Train of
Access Info & Data Exchange info with others Thoughts
. in the Team
Es.tabllsh Decide & Act
Plausible Goals See and Understand Info .
and Data Think
Communicate
Discuss|-— Draw ______ Reason | | P
Access |--- 2ISCUSS an ;--. Explain
_. Information
,See Persuade
Organize Integrated Functions of Man-Machine ‘
. Interactions 5 o
resentation
">~ Work Process Visualisation . Tool
M g
anager | __ Search __Discussion  Drawing  Computation Flanning .. -

Engine Tool

Tool " Tool 77 Tool

System Flexible and Interactive CCIS System



C2KS Architecture

Individual Personalization Services

Level i
Resources M Knowledge-Centric Ul | Learning Engine Personal K-Web Builder

User Behavior Patterns User Mental Models Personal Knowledge Base

Frmm e e e e e -

_______________________________________________________________________________

Battlespace Awareness

Processes Sense-Maker

Domain i

) Collaborative Decision
(LCorr|1mun|ty) Support Processes Knowledge-Bquer Plan-Builder Domain K-Web Builder i
eve : |
Resources Battle Management :
Processes Collaborator Process-Maker (Workflow Composer) !
~~~~~~~~~~~~~~~~ LT Process Models Domain Knowledge Base !
Enterprise Service Oriented Infrastructure |
Enterprise
Level

Resources



Sense-Maker Architecture

for ad-hoc construction of thoughts

Knowledge-Builder
| Plan-Builder . Hypermedia Composition
Platierm

Reasoning
Tools

Knowledge-Web Builder

M & S for Mental ] ] _ _
Hypermedia Integration Engines (for navigation)

Data Mining / Analytics

Domain A Domain B Domain C
Navigational) (Spatial) (Taxonomical)

Domain A Real- Domain A Domain B Domain C
Time Track Data Knowledge Knowledge Knowledge
from Sensors Base/ Network Base/ Network Base/ Network

Distributed Knowledge Bases




Knowledge Builder

A palette of visualization options giving info users a variety of

means to explore his information or data. “Ways of Seeing”

Viz Tools

Need to
establish how
to best present

information
Need to offer the user multiple Need to provide users with a
perspectives to look at the same means to explain an idea, or a

piece of information => insights plan.



Knowledge-Web Builder : Spatial Hyperlinks

Spatial Map provides spatial anchors for information
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“AS we may think” Vannevar Bush



Process-Maker Architecture

for ad-hoc construction of processes

time

v

Contingency Plan ’
— B e

simulation

’ attached
N

plan attached

State D

/ decision point @

. ’

Planner 2

Gives users power to construct organizational processes in ad hoc
manner



Collaborator

connecting people

. . o
Brainstorming oy
Manager

- Virtual White-

boarding
I=°'""""- Bulletin
Board

Telecommunication

SJ’”C/, seamless
i %0y, integration of
/ [
o collaboration means



Mission Mate — Service Oriented Architecture
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|\/|ISSIOn Mate — Information Archltecture
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Mission Mate — Information Architecture
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Mission Mate — Time Slider for Mission Rehearsal
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